Introduction
Considerable mining of placer (alluvial) gold deposits, using hydraulic methods that employed mercury to process ore, took place in Trinity County, California, during the latter half of the 19th century and the first part of the 20th century (Clark, 1963; Alpers and others, 2005) . In addition, mercury was mined by underground methods in the Altoona Mining district (Swinney, 1950) .
During 2000-2002, the U.S. Geological Survey (USGS) conducted an investigation, in cooperation with other federal and state agencies, to assess mercury contamination associated with historical mining in the Trinity River watershed. Agencies that provided funding and in-kind services for the investigation included the U.S. Department of Agriculture-Forest Service (USDA-FS) Shasta-Trinity National Forest, the Bureau of Land Management (BLM), and the California State Water Resources Control Board (SWRCB). During 2000-2002, the USGS collected 368 fishes from 4 locations within Trinity Lake, from 16 stream sites, and from 3 pond sites within the Trinity River watershed ( fig. 1 ; tables 1 and 2). The following species of fish were sampled and analyzed for total mercury (scientific name and number of samples in parentheses): brook trout (Salvelinus fontinalis, 13), brown bullhead (Ameiurus nebulosus, 5), green sunfish (Lepomis cyanellus, 13), largemouth bass (Micropterus salmoides, 33), marbled sculpin (Cottus klamathensis, 24), rainbow trout (Oncorhynchus mykiss, 237), smallmouth bass (Micropterus dolomieu, 41), and white catfish (Ameiurus catus, 2). 
Mercury Concentrations in Fishes from

Field Methods and Sample Preservation Techniques
Field and laboratory methods were similar to those used by May and others (2000) . Most fish were collected using electrofishing equipment and dip nets. Additional collection techniques included gill netting, hook and line capture, as well as dip netting. Fish were held in clean containers with ambient water until they were weighed, to the nearest gram, and measured for standard and total length, in millimeters. After recording the length and mass, spines or scales were removed for future age determination. Each fish was then wrapped in clean, heavy-duty aluminum foil, labeled, placed in a plastic bag on wet ice and held for less than 8 hours. The fish were then taken to the laboratory where they were stored frozen until processing.
The processing of fish followed standard procedures (U.S. Environmental Protection Agency, 1995) . Fish were handled with powder-free latex gloves, and dissections were performed on a new sheet of heavy-duty aluminum foil for each fish. High-quality stainless steel instruments and disposable scalpel blades were used in the processing of the fish samples. Scalpel blades were changed and instruments were cleaned thoroughly between samples. Cleaning the instruments involved washing with deionized water and laboratory detergent, acid washing, and finally rinsing with deionized water before and after dissection of each fish specimen.
Larger fish were thawed and scaled or the skin was removed (on scaleless fish such as catfish) before dissection. Boneless and skinless fillet portions were dissected from the upper medial-axial region of the fish in an approximately rectangular shape. Excised tissues were placed directly into labeled, chemically cleaned borosilicate-glass jars on a pre-tared balance. The sample mass was recorded, and a Teflon-lined lid was screwed atop each jar and sealed with Parafilm. Fish tissue samples were stored frozen in sealed sample jars until they were packed in coolers with dry ice and shipped to the analytical laboratory.
Muscle tissues were removed from both the left and right fillet of the larger fish processed during this study. Tissues dissected from the left fillet were labeled with sample numbers beginning with "F-" for individual samples. Tissues removed from the right fillet were labeled with sample numbers beginning with "R-"; these samples served as archive samples, as well as replicates for additional quality-assurance purposes.
For larger fish (longer than about 175-mm total length), concentrations of total mercury (Hg) were determined from fillet samples of axial muscle. For some smaller fish, such as marbled sculpin (Cottus klamathensis), rainbow trout (Oncorhynchus mykiss), and green sunfish (Lepomis cyanellus), whole-body samples (with the gastrointestinal contents removed) were submitted for total mercury analysis.
Laboratory Methods of Chemical Analysis
Analysis of mercury (Hg) in fish samples was done at the Trace Element Research Laboratory (TERL) at Texas A&M University in College Station, Texas, under the direction of Dr. Robert Taylor. Before samples were analyzed for Hg by cold-vapor atomic absorption spectroscopy (CVAAS), the Hg was converted to the divalent mercury (Hg 2+ ) form. Mercury was digested using a modified version of U.S. Environmental Protection Agency (USEPA) methods 245.5 and 245.6 (U.S. Environmental Protection Agency, 1991). Tissue samples were homogenized in the original sample containers using a Tekmar Tissumizer, and then subsampled. Tissue subsamples were digested with nitric acid, sulfuric acid, potassium permanganate, and potassium persulfate in polypropylene tubes in a water bath at 90 to 95 degrees Celsius (°C). Before analysis, hydroxylamine hydrochloride was added to reduce excess permanganate, and the samples were brought to volume using distilleddeionized water.
In the CVAAS procedure for determination of Hg, divalent mercury (Hg 2+ ) in aqueous samples (digests of tissue samples) is reduced to the elemental state (Hg 0 ) by a strong reducing agent (stannous chloride). Gaseous Hg 0 enters the sweep gas and is introduced into an atomic absorption cell, where light produced by a Hg vapor lamp is absorbed by the free Hg atoms. Mercury concentration in the sample is determined by comparing light absorption of the sample with that of external calibration standards. The range limit of detection (LOD) for these analyses was 0.009 to 0.0613 micrograms per gram (μg/g), dry weight.
Procedures that require tissue samples to be freeze-dried to determine mercury concentrations result in removal of the original moisture in the sample. Therefore, it is necessary to determine tissue moisture content to provide an estimate of mercury concentration on a "live" or "wet weight" basis. Mercury concentration in tissue is regulated on wet weight basis (U.S. Food and Drug Administration, 1994; U.S. Environmental Protection Agency, 2001 ). Additionally, tissue moisture is a relative measure of the quality of the tissue sample.
Moisture content was determined by weight loss upon freeze drying and is expressed as weight percentage of the original wet sample. Depending on sample size, either the whole sample or a representative aliquot was frozen and then dried under vacuum until a constant weight was attained. Samples were prepared and dried using plastic materials to minimize potential contamination artifacts. 
Quality Assurance and Quality Control
As part of normal quality-assurance (QA) and quality-control (QC) procedures, a standard number of procedural blanks, laboratory duplicate samples, blind duplicate samples, spiked samples, and standard reference materials were analyzed for each set of samples. Three sets of fish samples from Trinity County were analyzed at the TERL during the period [2000] [2001] [2002] .
Procedural blanks were analyzed to quantify the amount of total mercury that may have been added inadvertently during sample processing. A total of 18 procedural blanks were analyzed in the three sample sets, with results ranging from 0.00001 to 0.0047 μg/g (dry weight); results were within acceptable limits for all the samples.
Laboratory replicate samples were analyzed to provide a measure of the precision of the methods used for analysis. After the sample was homogenized, two separate subsamples were taken and analyzed. Replicate analyses were evaluated in accordance with a two-tiered acceptance criterion as follows: if the sample concentration was within the range of 2 to 10 times the limit of detection (LOD), the variation in terms of a 95-percent confidence interval had to be within 20 percent of the original value to meet the criterion, or if the sample concentration was greater than 10 times the LOD, then the replicate sample had to be within 10 percent of the original value to fall within the 95-percent confidence interval.
Relative percentage difference (RPD) is a measure of variability or precision for replicate analyses, and is computed as 100 times the absolute value of the difference between two replicate analyses divided by the mean of the replicate analyses. Values of RPD for the 15 laboratory replicates analyzed in the three sample sets ranged from 0.24 to 9.17 percent, well within acceptable limits.
Spiked samples were analyzed to provide a measure of the accuracy of the methods used for analysis. After the sample was homogenized, two separate subsamples were taken: one was processed as a sample, and the other subsample had a known quantity of analyte added prior to analysis. Spike recoveries were considered acceptable if the average recovery was 85 to 115 percent of the spike concentration after subtraction of the sample concentration. For the 18 spiked samples in the three sample sets, the recovered percentage of the added spike total concentration ranged from 93.5 to 107 percent.
Standard reference material (SRM) was analyzed to provide an estimate of range in accuracy of the laboratory instrument used for the determination of total mercury concentration and to ensure that this method produced results that were comparable to those obtained by an independent organization. The SRM used by the TERL was dogfish (Squalus sp.) muscle (DORM-2), certified by the National Research Council Canada (NRCC) as having a certified reference value (CRV) of 4.64 μg/g mercury (dry). The percentage recovery for the 18 analyses of DORM-2 in the three sample sets ranged from 82.7 to 107 percent, which is within acceptable limits.
Blind replicate samples were submitted to the TERL as additional QA-QC check on laboratory procedures. A total of 39 blind replicate samples from the three sample sets were submitted to the TERL. Data for these analyses are listed in table 3. Most of the blind replicate samples showed little variation. The median value of RPD for the 39 replicates was 3.8 percent, and the mean value was 8.0 percent. Thirty-two of the 39 blind replicate pairs (82 percent) had RPD values less than 10 percent, and 36 of 39 pairs (92 percent) had RPD values less than 20 percent. These results are considered to be within acceptable limits of variability. 
